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(57) [^;^^] 

m^] TIE (-r ) - (^) coii^ti ^w-r ^j^m^fe^:^ 

lli: L : 
(^) ^SlSit^^i-S ; 

(/^) x^;L::ft[Hl^f^:o[EI0fIlI^;l4b^v^T. (0 0 2)® 

(^Sr^Pi (d««) :^^3. 4 3 A^Mt^lHltfft:''— 

(— ) ^Sft5 1 4 5 AcOT/l-':=^>-'Y;^->-l/— 
fflV^fcy-^V>^^^ h/^^W{^*3V^T. 1 5 8 0~ 1 6 
2 0c m-'(03eig(c:t*— ^ Pk:$oXXJ^1 3 5 0—1 37 

}:i^t~5PB(^^ft Ib<7)M: R= Ib/Ia^5o. 4i^/._b-e 

4^^— b^O. 1~7 0 V o 
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(n) M^&7^^2. 0 0 g/cm'I^JiTfo^ ; 

(^^) xm}j:^mm<Dmmm\z.io\,^x. (002)® 

Rft 5 14 5 A(DT/U=r>^4 

h/u5>W(-*5V^T. 1 5 8 0—16 
2 0c m-'(D^m\^^^-'^ Pk^^XII 3 5 0—1 37 

{^>^i-^PB(^5ta lB(^lt R= Ib/ I A;d5 0. 4)^Jb-C 
^^'MnMMii^. ^^l/V;^7 — 4?^— h^O. 1 -7 O 

[0 00 1] 
[0 0 0 2] 

"Cfe^ (J. Electrochem. Society. 125,687(1978),) o — 
-121168-^^^l;it^. r-t^U>'S-g^f^^ffiV>7tmm;?>S 

i:<i^. ^mt\.xm\^^fz,^^])T^=^uiyf)^'mMu^x 

hm<. m\^mxmmm\^<Dmm^n^(D^mi^\^\ 
[0 0 0 3] -ttcMmmmt lt l i ^js^fflv^, ie® 



(2) 1^M¥5 - 2 1 7 6 0 4 

2 

fflV^7t®?&^J:bg5bT3cg:^tI.^^^ rtT^^^t^^t^ 

/<^oTm^fg4»t-^»b. 3f£SB#{;^firOL i>r;r^;ii5 

-^^Y^/^'^S=»^•^^<^•^tl.^-#or«w-t-^^Jlb i 

10 i:V^5^^■&^^b^o $ ^^;lri^;5S^ScSbTV^< 

l--:5'^SiibTiEffifls:i;iSb. ^^^^^^^i" <t V> 

lHlM'r^^cJ^)(;i. Al^milirbT^l^fb^^^^^byt 
jK^H^^Si^f*:i:b. rtLt^L i ^fcf^b i ^^f*<!: 
ir:^r/^lJV^m ^Ut^^ b J6 T «j5jc;-r ^ r t h 

^^b-:*r-e. :icoz:^femmco^ftt^M^b5 5@(;i:^^ 

[0 0 0 4] 

[^M^fi?*i-^fc:J6<^)^^] :^^m^\^. ±Mmm^ 

mm^K ±m^^<Dfci^\:imi^xm^xh^:it^^\^^ 

m^^^mmmm^mmi^x^j: ^ mmm^m^f:^r.i^mm 
Km^^^^t L^xmrn^ti : 

(n) M^m^2. 0 0 g/cm=«±T*fe5 ; 

(.^n) x||JtA:S[H]^FrolHltffEl^^^Bv^r. (002) B 

40 COffiWPS (doa2) ;a5 3. 4 3 A*M<^lH]Sfb^--:^'^Wi- 
^ ; 

(^) ?Kg5 1 4 5 A(^r/^=^'W:^vu— if— 
fflV^/c^-^V-^^-^^ ^/^5>*f^-*3V^T. 1 5 8 0—16 
2 0c m'^CO^iatClt*— ^ PA*5j:t/l 3 5 0—1 3 7 
0 c m-^0®H{;it*'->^ Pe^Wb. JiISPaC^^^Ia 

t^^-r ^ Pb(D^^ I BCDJt R - I b/ I A;d5 o . 4 :^±T* 
^^;lK®ftffS;i^. m^i/:/;^— h^o. 1 -7 0 

V o 1 ^/o'^^L.x^^^^^ykm^mmic. mmnm^^^m 
50 i[kmm.x^ho 
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[0 0 0 5] &.ri^^^m^^h{^mm{:im.m-t^o * 

[00 0 6] IMB) 

sA^m) ^m^^^mi^. 't(Dmm\^:^K) mmi\:m<Di^ 
vv(doo2;js3. 4 3 A*ffi) ^mx^^. 2(t. 

« t ^ J: o T f C 46 r ^ ( 3: ^ o 

[0 0 0 7] (a) nmm. 

cm'i^_h. if^L<(i2. 0 5 g/cm'i^_h. ^ ^, {^l 
^?^L<t^2. 1 0 g/cm'l^±. i:<m*b<ti 
2.15 g/cm'J^;l±. ^^{Cli?^b<(i2. 1 8 --2. 
2 5 g/cm\ *t3$?^L<ti2. 20-2. 24g/ 
c m*"efc5o 

[0 0 0 8] (^^) X^jr^^^lH]^ 

m^<D\f—^ t\^X\^^ (0 0 2) ©COSr^PSd 
002:^5, $?^b<(*3. 3 5-3. 4 3 A. ^^B^\.< 
fi:3.35 — 3.42A, ^ ^^dif^ b< tiS. 3 5 — 3. 
4 1 A, t<\^n^\^<}-X3, 3 5-3. 4 OA. 




(3) WB^¥5 - 2 1 7 6 0 4 

4 

^L<fi3. 3 6-3. 3 9 Atrfe^o ^^T^c. C#:*-f^(D 

(Lc) ^tf^b<(il 5 O Al^Jl±. 
i:»?it?^U<f^l 8 OAJ^_h. ^h\^U-^\^<\^2 0 0 
KU±. i:<lc$f^L<f^2 2 0A4^±. S^*f^b< 
f^2 5 0 Al^JbT^fe^o -^T, <^t;i/^5i^mKi^co^® 

t'^-^J^ irbr. do<«;^5$T^L<(* 3. 4 3 A|^±. J: »9 
»^ b < 3 . 4 5 A«±. ^ h b < 3 . 4 7 - 

3 . 8 O A. t < iC^f ^ b<t^3.49 — 3.75A. S 
10 ^>$f^ b< t^3. 5 0 — 3. 7 0 Ar-fe-So ^fz.l.o^)^^ 
^[f^b< 1 5 0 A*ffi. J:»9»^b<fil 0 0 A^ 
Ts ^^(c:A?^b<fi7 0 Aj^Ts ^<{-$f^b<(i7 

— 5 OA. St>$f^b<t^ 1 0 — 3 OA"T?fe^o ^'c^^^. 

/^^^n^>^ y vviiM^T'ifip b. ^fh^m^\^is 

^7:^-v?3yw^Vffi^igfflbT^gSb?^Co br^^J-gt 
b/c2 0(Dt:''— ^(7>t:''-:?^^*it I (3.«~,/ I 
(3.35~3.«);a5o. 0 0 1 l^A_hO. 0 3 7f^?^-efe^r i:;^^ 
if^b<. 0. O 0 2 — 0. O 2 i:;5i5J: <9$?^ 

20 b<. 0. O O 3 — 0. 0 2 S-efc-Sr i;;iS$b{c$f^b 
<. 0. 0 0 4 — 0. 0 2 7-efe^r < jrjf^b 

<. 0. 0 0 4 — 0. 0 2 S-^feSr <^;i5^t)$?^ bl/\ 
::irTM (3.«Mt^d 002^55 3. 4 3 Al^_hOt°— >5^cOt° 
--iJ^^^^t^^"?. I (3.«~3.«)(*doo2^5 3. 3 5 At^ 

:^3. A3K^m(0\f—^<r:>yf-^mm,x^^o ^f^. 

2 6 (iHlSf^) -2 5.0° I (2 0 =25° ) 
(7). I (3.35-^3.43) {-^-r^Jt I (2 0 =25° )/ I 
(3.35^3.«>^^ *f ^ b < 0 . 0 O 1 0.03 

-efc»9. 0. O 0 2 — 0. 0 2 9T*fe^r <^;^5j:i9^r^^b 
30 0. 0 O 3 — 0. 0 2 8T*fe-5:i^;i>^ ^>{;!:$f^b 

<. 0. 0 O 4 — 0. O 2 7T'&'5r < d^f^b 

<. 0. o o 4 — o. 0 2 6-efe5:: t^d^Stii?^ bi/\ 
;K^?^c^^^^»^^5^^)(e:2fflt^±^-^/^^B# 
f^. X^Jti:^lHltFft-*5U^Tdoo2;^5 3. 3 5 AJ^Jb3. 4 

3 A^?fficO^^{C2ol^_h(Z)t°->:^^W-r^o ^ 

e.{:i2fflW±;e»^^>/fe§B#(^. X^ 
/2::ft[Hl5f{^*5V^Tdoo2;0S3. 4 3 A|^±t^i2oJ^JtcDt:^ 

— ^^W-rSo I (3.«M^ bTdo<«;5S3. 4 
3 AU^^cOt"— >^cOt:^— ^^g(7:)fP. I(3.35^5.«)^ 

40 bTdoo2;^5 3. 3 5 Ai^JtS. 4 3 ATlcfficO fc**— 0^) 

— :i^5SSofPi: bT. r^#cD5^SJt I (3.«m/ I 
(3.«^3.«)(*. mfa!c7){it(^ffiHr-fc5 :i <b b 
v\ ^^lcil(3.43~, ^dooa^i^a. 4 3 A 

5tS)^d 002:^53. 3 5 A)^±3. 4 3 A*?® cot'- :^ (7) 

S)/ I <3-3s~3.«, m^^&) 0 . 0 0 1 - 0 . 8 
h^^tmi''^i^<. 0. 0 0 2-0. 6 OT*fe6::<t;65 
J:^?*?^b<. 0. 0 0 3-0. 5 OT-$>^r 
50 $f^b<. 0. 0 0 4 — 0. 4 OT^^r <!r;^5^ < {Clif^ 
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b<. 0. 0 0 5 — 0. 3 OT^^^r: <b;i5St>^T^ LV\ 

[0 0 0 9] (^) 9-^:^:^^^ h/i- 
HIT. t<\^mh^^^m^ . h/w^^jtr/t"— ^ti 

1580—16200 m-'(D^m\^^"—^ P^^^XJ^l 
350—13700 m-^(7)®!a{;il::°— ^ PB^Wt-^o 

^b<tiO. 91^Ji. ^ < tc:iT^U< ti:0. 9 0-1. 
5. aii»^L.< tio. 9 0 — 1. sr-fe^o ^ 

0—1 6 2 0 c m-^-efc^;5S. iff ^ L < 1 5 8 5 — 1 

6 2 0 c m-\ J: ^ b<ti 1590— 1620cm 
"\ ^ ^ {;^$f ^ L<ti 1595 — 1 615c m-\ t < 
t;i^f^b<fil 600—1610 c m-^(7>®ia-e^'5o 

s *f ^ U < 2 5 c m-^I^ Ji. J: «9 »^ L. < 2 7 
cm-^tJl-h. ^ ^{:^i:f^ b< ti3 O — 6 0 c m-\ <b < 
(-»^ b< fia 5 — 5 5 c m-^T-fe-So PBt^il^. 1 
3 6 0 cm-^ilt:'*— PBCO^tt^iHt*. *f 
^ b < 2 0 c m-^i^_h. J: b<(*20— 150 

c m-\ ^ h tCl^f ^ L<(*25 — 1 25c m-\ <!: < til 
^rf^b<t^3 0-115 cm^ *t>$f^U<»*4 0- 
110c m-'Xh^o 

[0 0 10] (/i^) -^CDftfec^if^ UV>iRpt^ 

-To b< l^. 1 0 0^WJb(7)MftM*gT% cfc ^9*f^ 
L< f^l 5 O^i^JiCOMSM^T. ^?>Wf^U<f^2 
O 0^i^_hcDMSM«T% ^<tC$f^b<(^2 5 0-5 
0 0*C(Z)MSffi«T. S^i^f^ b< fi. 2 8 0 — 4 0 0 

x:<Dummmx\ ^mmm^Tf^'to ^m\^''—i^<DmT^ 

MS;i5^f^L<J^ 8 0 0^)^_h. j:>9*f^U<f*8 1 0 
^l^-h. $^>jr^f^L<ti8 2 0-9 8 0^. < 
^L< 8 3 O — 9 7 0^. S1)*f^ b< (*8 4 O — 9 

7 6 0^i^>lT. J: ^)^f^b< f*6 8 O^^T. ^e^t-^tf 




(4) 1^(1^5-2 1 7 6 0 4 
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^ L<f^5 5 0 — 6 8 O'C. ,b < t;i0^L< 5 7 0- 
6 7 0^. :gt>$f^ L< (*5 8 0 — 6 5 OX^Xh^o ^ 
/c. ^IKit^— ^MS/^56 5 0 — 8 4 O^TfeSr i:;55^f 
^L<. 6 6 0 — 8 3 5^T*fe^r<h;55J:i9$?^b<. 
6 7 0 — 8 3 O^T*fe^^i:;55$^(;i$f^b<. 680 
— 8 2 0^-rfc^r < iCl^f^ b< , 6 9 0 — 8 1 

JSi-^t:**-:?^ti. $f^L< fi8 4 0't:j^±. J: *3 *f ^ b 
<t^8 6 0^i^±. $^tc:$f^b<(i8 8 0t:^_h. 
10 <i^til^-^i.<\t9 0 OX:U±. :ft1>if^L< 9 2 0 — 

i 2 0 0SCT'fe5o ;^^P>g{c:fflu^f>tb^;Kma^ 

JijZli<Z)^ffi1Sat(^:M/SLT2O(0i/:/-^/l-0fc°-^ 

m^^^tr^^'^Rlt^— ^km^KllX;^-^^ h/KDb:''-^r0^(^ 
«|f|ig (AHp p : *f^b<til O 0;^f^;^ 

*S§. 'i:«9$T^b<fi5 0;^'^>^*M. $btc:»^b< 
fi3 0;^fl>;^*SS. ^ < m^b<ti:2 0;^fi>>^*^ffi. 
S^»^b< 1 o>^/^^;^*v^T*^sv^-:^/^'^. 

Hpp) fi. *f^b<til 0:^^>^J^_h. J:<9i!f^b< 
2 0;^f !>;^^Jb. ^ibm^b<Ji3 0;^f^';=^^_h. 
^ < t;i$?^b< ti5 0:?tf'^7;=^l^_h. ^ ^(c:ftt>$f^ b< 
til 0 0:^^:^U±Xh^o 

[0 0 11] ±i^(D^^:^m^m. xmix-f^mtff^xx^ 

$f^L<f*2 0 0 MmJ^T. J: "9*?^ U< til 0 0 M m 
)^T. ^f5(-iEf*L<tiO. 5-8 0 A^m. < 
b<til— 30/zm. St)$f^ U< ti2 — 2 O /xm-efc 
So ^^4^com^. ii[^;e>5$f ^ L < ti 1 - 2 5 M m. ^ 
'9if^b<ti2-2 0//mr*&'9. :g^;ei5$j^L.<til 
40 Omm^T. J: »9 if ^ L < ti 5 mmi^JlTT^^So ^fc. 

L^fcltmmm:^^. $f^ b< tiO. 1 — 1 0 OmVg. J: 
i9$f^b< ti2-5 OmVg. ^^t-$f^L<ti3- 

50 {Cj:i9 3feJK$tbTV^S<^<£^UT. ti^JS;^iP/Po= 
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0.9 9 5X-m.9l^fc:ff^<0±m:^^h:^i^^o 
P : ^m:^:^<Om^J£ (mmHg) 

^mLtimm:^:^m (Vads) J: 19. TIE (1) 

\^^xmii^{^^m^tix\^^^mi^^mm (vuq) cit^ 

Vliq= (Patm • Vads • Vm) /RT (1) 
^r-e. PatmtT\'i^tl^^ti:k^f£t} (kgf/c 
^Jfe^^aS (K) T'fe«9. R»*^f*:^^l?fo^o 

/mo 1) r^fc^o *^igt-fflv>^^mM#Jti. ±^<o 

j:^{^L.x^ibhti.tc±miimmf)^i. 5 x i o-'^m i 

mm^^ 2 . 0 X 1 o-=*m 1 / g :i^_h. ^ b i^iij^ v<n 

3.0X10-='~8X10-='ml/g. <t< ^ L < 
4. 0X1 O-'^—a X 1 0-^m lygX^^o ^i^M 

(7P) -hizSt^ (1) ^^^^abf^viiqt. 

BETfe-C#^>tvfctt:^ffiffiS^^b. TIB (2) ^^ffl 

7P=2Vliq/S (2) 

(vp) f*. 8-1 0 0 AT-fc^r 
J:>9^T^L<f*l 0-8 OA. ^ib{c:i?^L< 
(^12-60A. ^<t;iif^L<(*l 4 — 40AT*fe 

i/;^— {cJ:-5^TL^®;d^ b < 0 . 0 5 m 1 
/gl^Ji. cJ:t9$f^b<(*0. 1 Omi/g^J-. 
t^^[f^b< tiO. 1 5-'2m 1 /g. i:<tC$f^b<t* 
O. 2 0—1. 5 m l/gT*fe5o 

[0 0 12] (^mm^<D'^m :^mm{^m\^^^^mm 

^{Z.^\,-^X. 3 0 0 — 3, 0 0 ox:<DU&xMm't^^ 

L<(*2.10g/c m'^±. ^ f9 ^ b < 2 . 1 2 
g/cm'l^±. $^)l^*f^b< f^2. 1 5-2. 2 6 g 
/ c m\ ^ < (Cli? ^ L<fi2. 1 8 — 2. 26g/c 
m\ St^^fdF^ U< t^2. 2 0 — 2.2 6 g/c m'Tfe 

ffl¥i$/^^;^5o. 2-5 0 /xm. J; L < 1 - 3 

O^m. ^fet^$?*L<(^2-l 5 Mm. i < tciif ^ L 
<t^3 — 1 O^m. St>*?^ b< ti4 — 8 // mT*^6o 

f*0.5 — 2 0Mm. J;i9i[?^l.<t^l — 1 OMm. $ 



(5) 1 7 6 0 4 
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^(-^f^L< 2 — 8 /X mX^^, 

[0 0 13] ov^T^ JtiEcoJ: 5i-bT#?>tuyh^^M 

m^mt\^x. ^mit^m^^^^:^:^m-r\^Mmv.x 

(1) iteE^{g^^<^W«ft:^^fe. 

(3) m^^m^m\:.ii^m^Dm\^. mnxmt^^^ 
mmnm\^mm-^^f^f)^hm^^m\^x. mm<D^mnm 

t<\-(3)(Dmt:^j:^^mnm<Dm^x\ m^^m^^ 

^m^B^m^m^L^xmmit^mi^. mm(Dmmmm^ 

3 0 0 — 2, 0 O 0'CmT^l^\^\ r£Oi:5{-L. 

^ ^co^gM:R;d5o. 41^_Ji. M^^:^^2, 0 

Og/cm'^_ho. *^p^i^:fflv>^;h.SK^K^^m 

<!:;55T*^^o ^ 0 i^xmhfhti^mmm<D^mKm 

b< (^2 0 — 9 9fifl:%. cfc b< ti4 0 — 9 5a 

^^{^$f^L< ti5 0 — 9 3mfl:%. i:<(-$f^ 
30 b< (i6 O — 9 Omft%. *t>$f^b< t^6 5 — 8 5fi 
ft%t?^^. -^fc, ^Jifi$?^ L< 1 — 8 Ofift%. 
.fc'9iff^b<ti5-6 Ofift%. $e.(^»^L<(*7 — 
50®ft%. ^< J^$?^U<J* 1 0-4 Ofifl:%. :St> 
$f^L.<t^ 1 5-3 5fiM%-efc6o I^^^tp^ 
® <7?li:;t^f^ , ^[f ^ L < 1 0 0 A— 5 M m. U 
<*^15 0A— 4Mm. ^ ^{c:$f^L< 2 0 0 A— 2 
/z m'Cfc'So 

[0 0 14] :=^^mi^m^^hti^^mK^^^^^^fci^<o 

3S^^Jl(D^^^f^:7K^^E:'g^fe:055:v^^^:2^@ 
/y>'. -fy=3e/y>'^ ^^y^^ihyv-. y^yi^:^. ^ 

50 < <!rt>2fiJ^Jb)S'g^-r^;5\ :^ fct* H@W_hc;o 3 M^i^A 
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(D^ofim'^W. 1, 2, 4, ^-"rVyio/v 

fy/i-) nei:*<or^ y/i-^*^^g ; ^y:S^b:i^::^/K ^y 
ffift: If y mmit^^ y :^fl:; If ^/i-nc ^-^t^^^ n y V 
{bif:=^/i-«j5i ; ^y r ^ ^ KOTi ; ^y r ^ m 
J!g ; 3^^y r-^f^uv. TKy (p ->'^:=:i/>') /^<t*£o^ 

;^5T*^^o f±j^j[^ii4<h L-r;=?7— :y 

[0 0 15] (ttl^cT^mit) *^BJ{^fflv^^^^K^^ 

® :.j^ym^i/v. TKy t'l/v. T^y ^^l/>-x^' 
© ;??.^l/>^ - >^<$re/inVrfA, V :/ U V A, 



(6) #(1^5-2 1 7 6 0 4 
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nt:2t:Ky>^. y Tj^^^^^ri^V. y^Vy^it^^^^f 

6r^;05T*#^o ^y vix^^^'r-i^vj*. {ftimtd^^y^- 

Ji. J: i9^:?^b< 1 • cm-^J^Ji. ^ 

m(Dmm(omm^. * u < i o ^ mgAT. x ^ ^ 

L<(^5 //mJ^Tc^:7^:/yyi- (^a^) T-fe»9. ^ 
ft:) Xh^^t^^. t<\m'^\^\^\ 

[0 0 161 m.m^mt^^mmt(Du^m^\-^. ^mn 

i^l O Ofi»gp{^^Lr. ^*^J;OW^ b < 0 . 1 - 
3 0 a»gl5. <J:'9if^L.<t^ 0.5-20 fifiglS. ^ 
30 MT^U<til-'l oma^r^fe^o JLIBCO^ 

t^K^S^cT) p^gp t^S-g- ^ ^ ?i?ffi-e o r ^ ;^ 

40 fel 0 Ofi^gnCl^LT. ^®/cei/^L^^;d5$?^U<f* 

7 0fiftgi5)^T. J: '9^f^b< tis-a ofiffigis. 

^ L < 1 0 ~ 5 0 SfigR. <lr < {^tiT^ L < 1 5 
-4 omfiai-rfe^o *:^WtrfflV^^^^R#ffi. fff^ 

-^^^m-^i^x/ji^u^m^hfji^mmunt I., mm 

50 ®ffi(Z:)ft®f^/cf:^*t:i^*L.Tt J:v\ mi^^£?I^ft:^^Jt54^ 
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[0 0 17] :^<Dx^{^i.xmbthtimmf^mm^. ^ 
m\^'Lxmm^m't^:^m. mmf^mt^^^i^^muxT 

1 MA^^fz. if ^b<t^ 0.030 — 0. 250 fifi: 
ct »?*f^ L< 0. 0 6 0 — 0. 2 0 0Sfl:a5. ^ 
^ L<f^ 0.070 — 0. 150 fiSgP. ^ < t^l^f ^ 

b< 0. 0 7 5 — 0.1 2 Om^aS. :St>if* b< 

0. 0 8 0-0. 1 0 OSfiai-xrfc^o ^(OJ: 

[0 0 18] [lEmr jEm^<Dun\'^. (^<t^p^^^tL 

:^>^^WcmRft>>{U^oXMctiit>l.<nmmir:5^m:^ 

m:^/^=='yi^it^mt\^xn^ y<'ri^^j^(om^tm. y< 

Os. VeOi3, VO2. CrjOs. Mn02. T i O2. 

Mo V2O8 ; T i S2. Mo Mo S,, V 

S2. C ro.26Vo.76S2. C ro.sVo.sS2^j:t'Xh 

ho t.fc^ L i C o O2. WOzf^ t^comit^ ; C u S . 

F eo.z6Vo.7sS2. Nao.iC r S tfj: t* (DB^i^:^ ; N 

i PS3. F e PS,/j:t*(0]) ^:t^it'^m ; VS e 

^6. 7^VT=-V>. 4^y t^a-zu^fe^'c^B^ia^i 

mVgW±. if* L<fil 0 OmVgl^±. ^ {;iif 
*b<Ji5 0 OmVgl^±. ^<(Cif*L<}il O 0 
0mVgi^Jl±. :ftt)if*L<(^2 0 0 0mVgi^-hO 

[0 0 19] [®^?K3 ®^rK<hbTfi. oi^v^-;^- 
b^O. 1 — 7 O V o 1 %'g-*LT/cfr'5j:g'g^^j^ 
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[0 0 2 5] 
[^2] 

K • A 

Lc= [A] 
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(54) NONAQUEOUS SOLVENT SECONDARY BATTERY 
(U) 5-217604 (A) (43) 27.8.1993 (19) JP 

(21) Appl. No. 4-22307 (22) 7.2.1992 

(71) MITSUBISHI PETROCHEM CO LTD 

(72) MITSUTAKA MIYABAYASHI(l) 

(51) Int. C\\ H01M10/40.C04B35/52,H01M4/58 

PURPOSE: To provide a secondary battery having a large charging/discharging 
capacity and presenting less drop of the electric charge efficiency due to use 
of continuous cycles by forming a negative electrode from a carbonic substance 
bearing specific characteristics. 

CONSTITUTION: A carbonic substance to form a negative electrode is composed 
of a core 1 and a facial layer part 2. This substance is structured in multiple 
layers and so as to present a diffraction peak whose real density is over 
2.00g/cm^ and whose (002) plane spacing (dooi) is below 3.43 A in the diffraction 
chart for X-ray wide angle diffraction. A non-aqueous solvent secondary battery 
having a large charging/discharging capacity and presenting less drop of the 
electric charge efficiency due to use of continuous cycle is achieved through 
the use of an electrolytic solution prepared by dissolving electrolyte in a non- 
aqueous hybrid solvent containing 0.1-70voi.% ethylene carbonate characterized 
by that a peak Pa lies in the range 1580-i620cm" * and a peak Pb in the range 
1350-i370cm* * in Raman spectral analysis using an argon laser beam of wave- 
length 5145 A and that the ratio R of the intensity I" of the peak Pa to the 
intensity U of the peak Pa (R = Ib/Ia) is exceeding 0.4. 




(54) BUTTON TYPE AIR CELL 

(11) 5-217605 (A) (43) 27.8.1993 (19) JP 

(21) Appl. No. 4-22292 (22) 7.2.1992 

(71) MATSUSHITA ELECTRIC IND CO LTD 

(51) Int, CP. H01M12/06,H0lM2/02 



(72) TAICHI AKIYAMA(2) 



PURPOSE: To provide a button type air cell which secures stable discharge capac- 
ity by structuring the air cell so that an air diffusion paper is provided on 
the inside of the bottom of a positive electrode case, smoothening air diffusion 
into the cell, and allowing a smooth reaction to take place between the air 
and zinc. 

CONSTITUTION: A step A is furnished at the inner circumference of the bottom 
of a positive electrode case 2, and there the perimeter of an air diffusion paper 
1 is located, and thereby a void layer is provided between the inside of the 
bottom of the positive electrode case and the air diffusion paper 1, which 
smoothens air diffusion into the cell through the air hole 9 at the bottom of 
the positive electrode case to lead to smoothening of reactions of air with 
zinc, and thus stable discharge capacity can be secured. 




(54) ELEMENT FOR CIVIL USE 

(11) 5-217609 (A) (43) 27.8.1993 (19) JP 

(21) Appl. No. 4-16912 (22) 31.1.1992 

(71) TOSHIBA CORP (72) MICHIHIKO INABA(4) 

(51) Int. CP. H01R4/02,C22C9/00,H01L23/50//H01G1/14 



PURPOSE: To enhance the age-based reliability of the bonding strength of an 
interface with solder by joining a first metal material consisting of a specific 
element with a second metal material using a solder containing Sn, and specify- 
ing the quantitative proportion of the metal compound generated at the junction, 

CONSTITUTION: The first metal material consisting of 5-90wt.% Cu and the 
remainder as either Fe or Fe plus one or more elements selected among Fe, 
Cr, Zr, 2n, and Mg is joined with the second metal material by a solder 
containing Sn to form an element for civil application. A plurality of inter-metal 
compounds are generated at the junction between the solder and the first metal 
material, wherein the quantitative ratio of the inter-metal compound chiefly 
containing Cu and Sn to the inter-metal compound chiefly containing Fe and 
Sn is made greater than the Cu/Fe quantitative ratio of the first metal material, 
and thereby the bonding strength of the interface is prevented from degradation 
even after a long time of heating so as to achieve civil use element whose 
interface bonding strength has an enhanced age-based reliability. 



